This interpretation could be questioned, however, since the structure is cylindrical, it constitutes 54 the simplest conceptual model. The Bitterroot Eocene core complex in the Northern Rockies, 55 Idaho [Hyndman, 1980] and the North Cyclades Detachment System (NCDS), Greece [Jolivet et 56 al., 2010 ] constitutes a set of excellent natural examples of b-type structures, although in both 57 cases, strike-slip faults are inferred in the vicinity of these domes [Foster et al. 2007 Buckskin Rawhide, Harcuvar; Arizona, US [Reynolds and Spencer,1985; Howard and John 62 1987], Naxos, Greece or the Western Gneiss Region, Norway 63 [Labrousse et al. 2004] , the domes are mainly associated to extension with a slight component of Since Buck [1991] , MCCs are known to form in a local extensional setting when the 76 viscous diffusivity of the flow in the lower crust is small, i.e. when lower crust is thick and/or 77 weak. Several processes leading to either, or both, of these conditions have been proposed and 78 modeled: (i) thermal equilibration of a thickened crust at high Moho temperatures [Gaudemer et 79 al., 1988; Block and Royden, 1990; Tirel et al., 2008; Tirel et al., 2009] , (ii) partial melting of 80 the lower crust [Lister and Baldwin, 1993; Vanderhaeghe and Teyssier, 2001 ; Rey et al., 2009 ], below stronger ones prior to extension [Huet et al. 2011a [Huet et al. , 2011b . All the models stated above 83 only accounted for cylindrical structures and therefore are theoretically only applicable to b-type 84 domes. 85 Here, we first attempt to understand the impact of 3D kinematic extensional boundary 86 conditions on the 3D geometry of MCCs, i.e. the relative geometry of the schistosity pattern 87 versus the stretching lineation pattern within the exhumed crust. In the second part of the paper, Since the thermo-mechanical initial conditions for forming MCCs are well understood 99 from 2D modeling, and our study focus on the impact of 3D boundary conditions on their 100 resulting shape, the model design accounts for most of the factors that are known to favor the 101 occurrence of MCCs. This includes an initially thickened crust of 50km [Buck 1991 , Gaudemer 102 et al. 1988 , Block and Royden, 1990 ] and an initial thermal gradient which is set to 17.5°C/km. 103 
6
We note that this gradient yields a Moho temperature of 875°C, which is higher than the 800°C 104 limit proposed by Tirel et al. [2008] . At asthenospheric depth, the initial temperature is clamped [Lister and Baldwin, 1993; Rey et al., 2009] 
132 where ˙ II = 1 2˙ ij˙ ij is the second invariant of the strain rate tensor (˙ ij ) and the yield stress,
133
, depends on pressure P and plastic strain accumulated by the particles following
135
Accounting for plastic strain softening is necessary [Lemiale et al. 2008 ] to localize plastic shear 136 bands in visco-plastic codes such as GALE [Moresi et al 2003] . We impose softening on friction 137 in the upper and lower crust with a friction angle decreasing from 30° to 10° with plastic strain 138 varying from 0 to 20%, given the element size (3km), softening is therefore achieved for a 139 displacement of 500 m in nature.
140
The rheological parameters used for the study are listed in Table 1 whereas it is perpendicular to the stretching direction close to the left hand side boundary.
206
Looking in more detail, one sees that in between the two branches, there are less exhumed rocks 207 and that the strike-slip part appears to be elongated further towards the back of the model than 208 the location of the cylindrical part of the exhumed structure ( Figure 3c ). 
Impact of initial conditions

293
An important feature of all these models is the rheological step that was introduced at mid crustal is that as the dome gets wider, the diffusivity of the flow entering the a-type part of the dome 320 increases as the cube of the thickness of the channel [Buck, 1991] 
439
The numerical experiments and conclusions drawn in this paper are directly applicable to 440 MCCs other than those in the Aegean. However, given the availability of data from the Aegean, to local constriction within extensional step-over between strike-slip faults (model 2, Figure 5 ).
451
This model setup may well apply to the Red River Fault system along which many discontinuous for an in-depth discussion of multi-grid theory.
533
To obtain "text-book" efficiency multi-grid performance, the coarse grid operator has to 534 be a meaningful approximation of the fine grid operator K. 
